Serial No. 09/666,430 
Amdt. dated AprU 27, 2005 
Reply to Office Action of December 27, 2004 

REMARKS 

The Office Action of December 27, 2004, has been received and reviewed. The present 
response is submitted under 37 C.F.R. § 1.114 with the Request for Continued Examination and 
the necessary fees. 

The applicants thank the Examiner for withdrawal of the restriction requirement as set 
forth in the Office Action mailed February 18, 2004, and again on August 6, 2004. 
Claims 1, 40-68 and new claims 69-80 are currently pending. 

Support for new claims 69-80: 

Support for new claims 69-80 can be found throughout the specification and claims. 
Applicants note that new claims 69-80 recite contacting the dendritic cells in vitro with 
dexamethasone. More specifically, support for new claims 69-74 can be found in pending claims 
40, 41 49, and 50. Support for new claims 75-80 can be found in pending claims 52, 54, 57, 61- 
63, and 68. 

More specifically, support for claim 69 can be found throughout the specification, for 
example, in paragraphs 18, 21 and 23 of the specification. 

Support for claim 70 can be found throughout the specification, for example, in 
paragraphs 18, 21 and 23 of the specification. 

Support for claim 71 can be found throughout the specification, for example, in 
paragraphs 18, 21 and 23 of the specification, and original claim 10. 

Support for claim 72 can be found throughout the specification, for example, in 
paragraphs 18, 21, 23, 33, 42 and 43 of the specification, and original claim 10. 

Support for claim 73 can be found throughout the specification, for example, in 
paragraphs 18, 21, and 23 of the specification, and original claim 11. 

Support for claim 74 can be found throughout the specification, for example, in 
i paragraphs 18, 21 and 23 of the specification, and original claim 11. 
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Support for claim 75 can be found throughout the specification, for example, in 
paragraphs 18, 21 and 23 of the specification, original claim 10, and claim 28 of the preliminary 
amendment. 

Support for claim 76 can be found throughout the specification, for example, in 
paragraphs 5, 21, 22 and 23 of the specification. 

Support for claim 77 can be found throughout the specification, for example, in 
paragraphs 5, 21, 22, 23 and 29 of the specification, and original claim 26. 

Support for claim 78 can be found throughout the specification, for example, in 
paragraphs 5, 20, 21, 22, 23 and 29 of the specification, and original claim 26. 

Support for claim 79 can be found throughout the specification, for example, in 
paragraphs 5, 20, 21, 22, 23, 29, 42 and 43 of the specification, and original claim 26. 

Support for claim 80 can be found throughout the specification, for example, in 
paragraphs 5, 20, 21, 22, 23, 29, 42 and 43 of the specification, and original claim 26. 

Therefore, new claims 69-79 should be found patentable over the prior art for at least the 
same reasons as claims 1, and 40-68. No new matter has been added. 

Entry of the Substitute Specification mailed March 18, 2003: 

The Office asserts that the substitute specification filed March 18, 2003, has not been 
entered because no marked-up copy of the specification was submitted. The applicants are 
confused by this assertion, since the Office acknowledged entry of the substitute specification on 
page 2 of the Office Action mailed May 21, 2003. Nevertheless, the documents in Appendix A 
establish that the applicants did submit both the clean copy and the marked-up copy of the 
specification on March 18, 2003, and that the Office acknowledged receipt of the same. 
Therefore, to the extent that the substitute specification was not entered, the documents in 
Appendix A establish that the substitute specification, including the marked-up copy were 
submitted March 18, 2003, and the substitute specification should have been entered. 
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References in the IDS submitted November 2K 2003: 

The Office has not considered references numbered 1-5 and 12 as they were assertedly 
"improperly or incompletely cited" (page 7 of the Office Action). Applicants note that references 
3-5 and 12 comply with the requirements of 37 C.F.R. § 1.98(b)(5)5 and "the examiner has an 
obhgation to consider the information " (MPEP § 609). With regard to references 1 and 2, the 
publisher was inadvertently omitted from the citation. In order to expedite prosecution of the 
present application, a supplemental IDS is submitted herewith, wherein references 1-5 and 12 are 
cited in accordance with The Bluebook {see, n 1). 

Rejections under 35 U.S.C. § 1 12, first paragraph: 

Claims 1, and 40-68 stand rejected under 35 U.S.C. § 1 12, first paragraph, as assertedly 
lacking enablement commensurate with the scope of the claims. Applicants respectfiilly disagree 
for all of the reasons already of record and as presented herein. 

The applicants acknowledge that an enabling disclosure is required, however, the Office 
continues to assert that the Examples in the specification and Declaration do not show how the 
antigens associated with the unknown T cell response are established and employed to reduce an 
unwanted T cell response (page 3 of the Office Action). The applicants respectfiilly disagree. 
First, the Declaration under 37 C.F.R. § 1.132 states that "[t]he enclosed summary of the tests as 
set forth below also demonstrate the practical use of alternatively activated DC for modulation of 
the alloimmime response and show that these can induce a prolonged skin graft survival even in a 
complete MHC incompatible donor-recipient combination; and That Example 1 herein was based 
on Example 4 of the patent application" (page 2 of the Declaration). Second, a person of 
ordinary skill in the art knows that "[e]ach ... [animal] has a group of genes (the major 
histocompatibility complex or MHC) which codes for many proteins important for immune 
function. Among these are a group of proteins located on the plasma membranes of all nucleated 
cells in an individuaFs body called human leukocyte associated antigens (HLA antigens) .... 
Since no two persons (other than identical twins [and inbred laboratory strains, e.g., inbred 
mice]) have the same MHC genes, no two persons have the same HLA antigens" (Arthur J. 
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Vander, M.D. Et. Al., Human Physiology: The Mechanisms of Body Function 621 (Mary 
Jane Martin and Susan Hazlett eds., McGraw-Hill Book Co. 4^*^ ed. 1985) (emphasis in original) 
(see also, ABUL K. ABBAS, M.B.B.S., ET. AL., CELLULAR AND MOLECULAR IMMUNOLOGY 319 
(W. B. Sauders Co., 1991)^ (copies enclosed). Third, a person of ordinary skill in the art knows 
that "[t]he cell-mediated immune system is also mainly responsible for the recognition and 
destruction, i.e., rejection, of tissue transplants .... [and that] on the surfaces of all nucleated 
cells of an individual's body are genetically determined antigenic protein molecules known as 
HLA or histocompatibility antigens. When tissue is transplanted from one individual to another, 
those surface antigens which differ from the recipient's are recognized as foreign and are 
destroyed by sensitized cytotoxic T cells" (Id A. J. Vander at 626, A. K. ABBAS at 319-320) 
(emphasis in original). Hence, a person of ordinary skill in the art recognizes that the mice used 
as the donor and recipient have different HLA antigens, see, for example, the Declaration at page 
5, which indicates the different HLA types for the mice, and that the surface antigens of the graft, 
which differ from the recipient's, will be recognized as foreign and be destroyed by the host T 
cells (see also, Hancock et al, 1996, indicating the HLA types for the mice used and presuming 
that the reader is familiar with the basic concepts of allogenic rejection). Therefore, the 
"presumptions" of the authors are "more than an attorney's assertion" (page 3 of the Office 
Action) and the inventor's § 1.132 declaration does address the invention of the instant claims. 
More specifically, the inventor's declaration addresses a method for preparing a pharmaceutical 
composition for reducing an unwanted T-cell response in a host [allogenic graft rejection], said 
method comprising ... activating said dendritic cells with a means for reducing IL-12p40 
production by said dendritic cells (or activating said dendritic cells with a glucocorticoid capable 
of activating a glucocorticoid receptor) [activating the dendritic cells with dexamethasone]; 
loading said dendritic cells with (or bringing said dendritic cells into contact with) an antigen 
against which said T-cell response is to be reduced [; and forming a pharmaceutical composition 



^ Cited in accordance with THE Bluebook: A UNIFORM SYSTEM OF CITATION (The Harvard Law 
Review Association, 8* prtg. 1999). 

-13- 



Serial No. 09/666,430 
Amdt. dated AprU 27, 2005 
Reply to Office Action of December 27, 2004 

comprising said loaded, activated dendritic cells for administration to said host, as recited in the 
pending claims (e,g., claims 1 and 40). 

The applicants have also provided evidence that the DCs in the example provide the same 
antigens as the skin graft cells and that an antigen-specific unwanted T cell response [allogenic 
graft rejection] is reduced (see^ page 3 of the Office Action). For example, the declaration states 
that "prolonged skin graft survival after treatment with alternatively activated H-2*' DC 
[indicating the HLA type] was specific for the H-2^ alloantigens as mice injected with DEX-LPS 
DC rejected skin grafts fi:-om DBA/1 mice (H-2'*) [HLA type different fi-om the antigens loaded 
on the dendritic cells] in the same time ... as control mice" (page 10 of the declaration) 
(emphasis added). Therefore, the declaration does provide evidence that the DCs provide the 
same antigens as the skin graft cells, and that the unwanted T cell response, e.g., graft rejection, 
is reduced. 

The Office also asserts that the examples of the declaration are not antigen specific - 
alloimmune responses are not considered to be antigen-specific responses. The applicants 
respectfiilly disagree. As discussed herein, the dendritic cells (DC) were specific for the 
alloantigens, thus, the response is specific to the antigens of the graft cells. 

The Office asserts that applicants* argument "that professional antigen presenting cells 
(APCs)^, such as dendritic cells, can be loaded with any antigen for which tolerization is desired 
.... Thus, loading of an antigen may be accomplished by bringing dendritic cells into contact 
with any antigen source for which tolerization is desired, ranging fi"om its own internal proteins 
(as in Figure 5 of the declaration; Hancock et al, 1996; and Kampgen et al, 1991) or external 
sources, such as, purified peptides, proteins or cell extracts from grafts/transplants (for example, 
as in paragraphs 35 and 43 of the specification)" {see, page 14 of the reply mailed November 21, 
2003) is confiasing, since it is unclear how DC can be loaded with any antigen ... if the identity 
of the said antigens has not been established" (page 3-4 of the Office Action). Applicants 



^ Antigen presenting cells (APC) are cells derived from bone marrow and comprise a heterogeneous set of cells, 
including dendritic cells in lymphoid organs, Langerhans cells in skin, and certain types of macrophages, which 
present antigens on MHC glycoproteins. BRUCE ALBERTS ET AL, MOLECULAR BiOLOGYY OF THE CELL (2""* ed. 
Garland Publishing, Inc., 1989) pp. 1044-1057, 1045. 
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respectfully submit that a person of ordinary skill in the art clearly understands how dendritic 
cells can be loaded with antigens without having to determine the identity of each antigen (see, 
A. K. Abbas at 319-320). 

Hence, a person of ordinary skill in the art knows "how dendritic cells can be loaded with 
any antigen for which tolerization is desired if the identity of said antigens has not been 
established" (page 4 of the Office Action). 

The Office further asserts that the applicants* statement that antigens for specific diseases 
are known in the art is a "severe oversimplification" (page 4 of the Office Action) and that Greten 
et al, Stemme et al and Nicholson et al do not provide any definitive statements regarding. T 
cells specific for the described antigens being absolutely known to be pathogenic {Id,), The 
applicants respectfully disagree. For example, Greten et al at 7568 state "[i]t has been 
previously demonstrated that circulating CD8^ cytotoxic T lymphocytes (CTLs) in patients with 
HAM/TSP react against HTLV-1 protein products, and an immunodominant HLA-A2-restricted 
epitope (HTLV-1 Taxi 1-19)," and Stemme et al. at 3896 state that their work "strongly suggests 
that the T-cell response was mounted against an HLA-DR-restricted, processed antigen derived 
from ox-LDL." The Office then goes on to discuss clinical difficulties encountered in the 
treatment of multiple sclerosis by reducing the number of T cells specific for the known antigen, 
myelin basic protein (MBP). Hence, the Office acknowledges that MB? is a known antigen for 
multiple sclerosis. Regardless of whether or not the authors "tortured" their analysis of the data 
(page 4 of the Office Action), the antigen is known in the art {see, Zhang et al at 212). 

Thus, the specification adequately describes how to use the claimed methods. 
Reconsideration and withdrawal of the rejection are respectfully requested. 

Claims 1, and 40-68 stand rejected under 35 U.S.C. § 112, first paragraph, as assertedly 
lacking sufficient written description to reasonably convey to a person of ordinary skill in the art 
that the applicants were in possession of a "means for reducing IL-12p40 production by said 
dendritic cell," or a "means for causing said dendritic cell to secrete IL-10 in vitro^^ (page 5 of the 
Office Action). The applicants respectfully point out that the cited language is only present in 
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claim 1 . Therefore, the rejection is improper for claims 40-68 and withdrawal of the rejection for 
claims 40-68 is respectfully requested. 

With regard to claim 1, which recites "activating said dendritic cells with a means for 
reducing IL-12p40 production by said dendritic cells," the applicants respectfully direct the 
Offices attention to In re Donaldson, 29 USPQ.2d 1845, 1850 (Fed. Cir., 1994) (stating that 
"[p]er our holding, the 'broadest reasonable interpretation' that an examiner may give means-plus- 
function language is that statutorily mandated in paragraph six") (copy provided). Upon review 
of In re Donaldson it should be apparent to the Office that a rejection of the claims imder 35 
U.S.C. § 1 12, paragraph six, is not an option and that the present rejection is based on a flawed 
understanding of the relevant law. 

The Office also puts forward a truncated definition of a glucocorticoid fi*om Stedman's 
Medical Dictionary and then adds a definition of "intermediate metabolish" to create a broader 
than reasonable definition of the term. The Office then asserts that dexamethasone is not 
sufficient to represent the genus of glucocorticoids. The applicants have repeatedly provided 
objective evidence that dexamethasone is an art recognized representative of glucocorticoids, 
both by way of external evidence that dexamethasone is an art recognized example of 
glucocorticoids and express statements in the specification that dexamethasone is an example of 
a glucocorticoid (for example, paragraphs 5, 6 and 7 of the specification). Therefore, the 
specification "convey[s] with reasonable clarity to those skilled in the art that ... he or she was in 
possession of the invention . . .." (MPEP § 2163.02; emphasis added). 

The Office further rejects the claims as assertedly lacking sufficient written description of 
"which" antigens are to be employed (page 6 of the Office Action). "[A] patent specification is 
not intended nor required to be a production specification." (MPEP § 2165.01). Listing every 
possible antigen is effectively impossible. Hence, the Office's position is inconsistent with the 
law. The Amgen, Inc. v. Chugai Pharmaceutical, 927 F.2d 1200, 1206, 18 U.S.P.Q.2d 1016, 
1021 (Fed. Cir. 1991) ("one must define a compoimd by 'whatever characteristics sufficiently 
distinguish it'"). The specification describes antigens, which are understood by a person of 
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ordinary skill in the art, using the characteristics that sufficiently distinguish the antigens. Hence, 
antigens are adequately described by the present specification. 

Claims 40-68 stand rejected under 35 U.S.C. § 112, first paragraph, as assertedly 
containing new matter. Applicants respectfully disagree. Four points, A through D are put 
forward by the Office (page 7 of the Office Action). With regard to point A, the Office asserts 
that "activating a glucocorticoid receptor" constitutes new matter, and then acknowledges that 
"the specification supports binding" (page 7 of the Office Action). Dexamethasone activates the 
glucocorticoid receptor by binding to the receptor, which is described in the specification, for 
example, paragraph 18 of the specification. Hence, "activating a glucocorticoid receptor" is not 
new matter. With regard to point B, the method is described throughout the specification, for 
example, in paragraphs 18, 24 and 35, which provide support for each element of claim 56. 
Therefore, the method described in point B of the Office Action is not new matter. With respect 
to point C, the specification discloses the claimed method throughout the specification, for 
example, support for allogeneic antigens and the claimed method can be found in paragraphs 18 
and 35. With respect to point D, support for tolerizing a T cell or tolerizing a T cell in a graft of 
transplant recipient can be found throughout the specification, for example, in paragraphs 1 8 and 
22. Hence, claims 40-68 do not contain new matter and the specification teaches points A 
through D of the Office Action. Reconsideration and withdrawal of the rejection are respectfully 
requested. 

hi summary, the specification contains sufficient written description and enables the 
methods of claims l,and 40-79, Reconsideration and withdrawal of the rejection are respectfiilly 
requested. Furthermore, the applicants are not required to provide in haec verba support for 
those aspects of the invention known by a person of ordinary skill in the art at the time of filing 
(MPEP § 2163.02). Hence, claims 40-68 do not constitute new matter. Reconsideration and 
withdrawal of the rejection are respectfully requested. 
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CONCLUSION 

Should questions remain after entry of the amendments and consideration of the remarks 
herein that can be addressed through a telephonic interview, the Office is invited to contact the 
applicants' representative at the number provided herein. 



Respectfully submitted, 




G. Scott Dorland, Ph.D. 
Registration No. 51,622 
Attorney for Applicant(s) 
TraskBrttt 

P.O. Box 2550 

Salt Lake City, Utah 841 10-2550 
Telephone: 801-532-1922 

Date: April 27, 2005 
GSD/gsd 



- 18- 



APPENDIX A 

Documents Demonstrating the Submission of March 18, 2003 



THE PATENT&.TjtADEM MAILROOM DATE ' 

STAMPED Hf N IS AN ACKNOWLEDGEMENT THAT ON T( 
DATE THE ^K^JcxA TRADEMA^'OFFlfcE RECEIVED: V 

Request for Continued Examination (RCE) TrMsmittal (1 page, 
vi^'diipUcate'a)py);'CfiM^ SmouMof $756^oS; A^ 

Attached 



tlicate copy); and;Check no. 3989:in'th^R6unt of S930:6«;.C^ 
Declaration Under 37 C>;R>§ r!ra ^ .y>^ 



Invention:' 



A^plican[t(s):' 
Filmg Dafe: 
SeriafNOv 
Date Sent: 



Docket No. : 



DENDRITIC CELL' ACIWATEDTO THE PRE: 

OFGi^ucpcofnTOro 

CAPABLE;0]|^^^ 
r CfiLL; RESPONS^^ 

Septeriiber2i;2000' 
09)^66,43(^^ . ^ . . , 

March;] 8^2003 Via Eipress-Maif liabel No. 
Ey2i0751755US' 
21 83-4205: lUS^. . 



WW 




4205.1 us 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of: 

Rea et al. 



Serial No.: 09/666,430 

Filed: September 21, 2000 

For: DENDRITIC CELLS ACTIVATED IN 
THE PRESENCE OF GLUCOCORTICOID 
HORMONES ARE CAPABLE OF 
SUPPRESSING ANTIGEN-SPECIFIC 
T CELL RESPONSES 

Examiner: G.R. Ewoldt, PhD 

Group Art Unit: 1644 

Attorney Docket No.: 4205. lUS 



NOTICE OF EXPRESS MAILING 
Express Mail Mailing Label Number: EV2 1075 17551 IS 

Dale ofDeposit with USPS: March 18. 2003 

Person making Deposit Blake Johnmn 



Amendment 



Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



Responsive to the Final Office Action dated September 19, 2002, please amend the above 
referenced appUcation as follows: 
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IN THE CLAIMS : 

Please note, all claims are presented below for clarity. Please cancel claims 30-36 
without prejudice or disclaimer. 

1 . (Amended twice) A method for preparing a pharmaceutical composition for 
reducing an unwanted T-cell response in a host, comprising: 

culturing peripheral blood monocytes from said host to differentiate into dendritic cells; 

activating said dendritic cells in the presence of [a glucocorticoid hormone] means for 
reducing IL -12p4Q production bv said dendritic cell : and 

loading said dendritic cells with an antigen against which said T-cell response is to be 
reduced. 

Claims 2 through 4. (Previously canceled without prejudice or disclaimer) 

5. (Amended twice) The method according to claim 1, wherein activating said dendritic 
cells in the presence of [a glucocorticoid hormone] means for reducing IL-12p40 production hy 
said dendritic cell comprises activating said dendritic cells through a CD40 receptor. 

6. (Previously amended) The method according to claim 5, wherein activating said 
dendritic cells through a CD40 receptor involves incubation of the dendritic cells with a 
substance selected from a group consisting of a CD8-40L fusion protein, a trimeric form of 
CD40L consisting of CD40L molecules to which a modified leucine zipper has been attached, 
anti-CD40 antibodies, and cells that express CD40L. 

Claims 7 and 8. (Previously withdrawn and canceled without prejudice or disclaimer). 

9. (Amended twice) The method according to claim 1, further comprising incubating 
said dendritic cells with at least one peptide representing at least one antigen of interest before 
activating said dendritic cells in the presence of [a glucocorticoid hormone] means for reducing 
IL-12p40 production bv said dendritic cell . 
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10. (Amended twice) The method according to claim 1, further comprising incubating 
said dendritic cells with cells containing at least one antigen of interest before activating said 
dendritic cells in the presence of [a glucocorticoid hormone] means for reducing IL-12n40 
production bv said dendritic cell . 

1 1 . (Amended twice ) The method according to claim 1 , wherein loading said dendritic 
cells with an antigen against which said T-cell response is to be reduced comprises loading said 
dendritic cells with at least one synthetic peptide representing at least one antigen of interest after 
activating said dendritic cells in the presence of a [glucocorticoid hormone] means for reducing 
IL-12p40 production bv said dendritic cell 



12. (Amended twice) The method according to claim 1, wherein activating said dendritic 
cells in the presence of a [glucocorticoid hormone] means for reducing IL-12p40 production hy 
said dendritic cell comprises activating said dendritic cells such that said dendritic cells secrete 
interleukin-10. 

13. (Amended twice) A method for obtaining a dendritic cell capable of [tolerising] 
tolerizing a T-cell for an antigen, comprising: 

providing said dendritic cell with a [glucocorticoid hormone] means for cau-sin fr saiH 
dendritic cell to secrete IL-1 O r 

activating said dendritic cell; and 

providing said "dendritic cell with said antigen. 

14. (Amended twice) The method according to claim 13, wherein providing said 
dendritic cell with means for causing said said dendritic cell to secrete IL-10 [a glucocorticoid 
hormone] comprises providing said dendritic cell with said [glucocorticoid hormone] ] means for 
causing sai d said dendritic cell to secrete IL-10 in vitro. 
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15. (Previously amended) The method according to claim 1, wherein said T-cell is a T- 
helper cell. 

Claims 16 through 27. (Previously withdrawn and canceled without prejudice or 
disclaimer). 

28. (Amended) The method according to claim 1, further comprising incubating said 
dendritic cells with cell homogenate containing at least one antigen of interest before activating 
said dendritic cells in the presence of a [glucocorticoid hormone] means for reducing IL-12p40 
production bv said dendritic cell . 

29. (Amended) The method according to claim 13, wherein providing said dendritic cell 
with a means for causing said s aid dendritic cell to secrete IL-IQ [glucocorticoid hormone] 
comprises providing a precursor of said dendritic cell with said [glucocorticoid horaione] means 
for causing said said dendritic cell to secrete IL-10 in vitro. 

Please cancel claims 30 through 36 without prejudice or disclaimer. 

Please add the following new claims: 

37. (New) The method ofclaim 5, wherein activating said dendritic cells through a 
CD40 receptor involves incubation of the dendritic cells with a substance selected from the 
group consisting of lipopolysaccharide (LPS) and polyl/C. 

38. (New) The method of claim 1, wherein said means for reducing IL-12p40 
production by said dendritic cell comprises dexamethasone. 

39. (New) The method ofclaim 13, wherein said means for causing said said dendritic 
cell to secrete IL-IO comprises dexamethasone. 
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Remarks 

The Office Action mailed September 19, 2002 has been received and reviewed. 
Applicants note the filing of a Request for Continued Examination with this Amendment. 
Claims 1, 5. 6, 9-15, and 28-36 are pending. Claims 30-36 were withdrawn fi-om consideration 
and are canceled without prejudice or disclaimer herein. New claims 37-39 are presented herein. 
Claims 1, 5, 6, 9-15, 28 and 29 stand rejected. The application is to be amended as reflected 
herein. All amendments and cancellations are made without prejudice or disclaimer. 
Reconsideration is respectfully requested. 

Substitute Specification previonslv fHed October 23. 2001 

The Examiner previously objected to the specification as allegedly being fiiU of tenns 
which are not clear, concise and exact. Applicants have reviewed the specification and, pursuant 
to 37 C.F.R. §§ 1.121 and 1.125 (as amended to date) please enter the substitute specification in 
clean form and including paragraph numbers [0001] through [0044] attached hereto as Appendix 
A. A marked-up substitute specification to clearly identify amendments to the specification as 
required by 37 C.F.R. § 1.121(b)(3)(iii) is attached hereto as Appendix B. 

Applicants note that the substitute specification previously filed October 23, 2001, was 
not entered. (Paper No. 10, page 2). Applicants re-submit herewith the previously filed 
substitute specification and submit that no new matter is added therein. Reconsideration and 
entry of the substitute specification is requested. 

35 U.S.C. SI 12. first paragraph 

Claims 1, 5-6, 9-15 and 28-29 stand rejected under 35 U.S.C. §112, first paragraph, as 
allegedly lacking enablement. AppHcants respectfiiUy traverse the rejection. 

Specifically, it was stated that the specification, while being enabled for the in vitro 
induction of non-responsiveness of MHC-matched clonal T cells to a defined antigen when 
dexamethasone-treated dendritic cells have been loaded with the same defined antigen, does not 
provide enablement for in vivo or in vitro induction of non-responsiveness of polyclonal T cells 
to any undefined antigen or the w vivo induction of non-responsiveness when an "unwanted T- 
cell response" is ongoing. Further, it was stated that it appeared that appUcants were arguing that 
the invention of the instant claims function through a previously undescribed mechanism. 

The description in the response filed October 29, 2001, does not involve an undescribed 
mechanism, but rather is discussed throughout the Specification, for example, page 3, line 19 
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through page 5, line 20. Further, the declaration filed herewith', demonstrates that addition of a 
glucocorticoid hormone to immature DC results in a decreased proliferative response and a 
decrease in IFN-y production by BALB/c splenocytes stimulated by these DCs. In vivo 
treatment with DEX pretreated mature DC decreased the allogeneic ml response as shown by a 
reduced IFN-y production in vitro and a reduction in number of BFN-y producing effector cells 
when the response was compared to mice pretreated with mature DC, both after sc or iv injection 
of the DEX pretreated DCs, but even more after in vivo treatment with the alternatively activated 
(DEX-LPS) DC. Thus, pretreatment of recipients with DC leads to a significantly prolonged 
skin graft survival. 

The declaration confirms and extends the practical use of alternatively activated DC for 
modulation of the alloimmune response and shows that these can induce a prolonged skin graft 
survival even in a complete MHC incompatible donor-recipient combination. Reconsideration 
and withdrawal of the rejection is requested. 

Claims 1, 5-6, 9-15 and 28-29 were rejected under 35 U.S.C. §112, first paragraph, as 
allegedly containing subject mater which was not described in the specification in such a way as 
to reasonably convey to one skilled in the art that the inventors, at the time the application was 
filed, had possession of the claimed invention. Specifically, the Examiner alleged that the 
applicants have not disclosed any glucocorticoid other than dexamethasone. 

Applicants respectfixUy submit that independent claim 1 as filed, included the element, "a 
glucocorticoid hormone". Written description requirement issues most often come "into play 
where claims not presented in the application when filed are presented thereafter." Vas-Cath, 
Inc. V. Mahurkar, 19 USPQ2d 1111, 1114 (CAFC 1991). As previously stated, glucocorticoids 
are a well known class of adrenocorticotropic hormones. The previous statement that 
glucocorticoids are discussed generally as a class with respect to physiology, biological activity, 
side effects, drug interactions, absorption, fate and excretion, and therapeutic uses, suggested that 
tremendous uniformity exists among the class of glucocorticoids. Thus, because of such 
uniformity within the class of glucocorticoids, applicants respectfiilly submit that one of skill in 
the art would understand that dexamethasone is merely an exemplary glucocorticoid and that the 
disclosure is applicable to all glucocorticoids. Reconsideration and withdrawal of the rejection is 
respectfiilly requested. 



' An executed copy of the declaration will be forwarded upon receipt. 
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Further, independent claim 1 was amended to replace "glucocorticoid hormone" with 
"means for reducing IL-12p40 production by said dendritic cell" and independent claim 13 was 
amended to replace the term "glucocorticoid hormone" with "means for inducing said said 
dendritic cell to secrete IL-10". Support for the amendment can be found in the Specification, 
for example, page 4, Hues 20-25; page 3, lines 19-36; and page 10, lines 22-36. Reconsideration 
and withdrawal of the rejection is respectfully requested. 

New Claims 

New claim 37 is presented herein and is substantially the same as previously canceled 
claim 7. Applicants submit that claim 7 was inadvertently canceled in the last response and does 
not include new matter. The Examiner noted that claim 7 was within the group of claims elected 
for prosecution. (Paper No. 13, page 2). New claims 38 and 39 are dependent claims which 
define an element of the independent claims as being "dexamethasone". Support for claims 38 
and 39 can be found throughout the Specification. 



In the event questions remain after consideration of these amendments, the Office ii 
kindly requested to contact applicant's attorney at the number given below. 



Conclusion 



Respectfully submitted. 




Krista Weber Powell 
Registration No. 47,867 
Attorney for Applicant 
TRASK BRiTT, PC 
P. O. Box 2550 

Salt Lake City, Utah 841 10-2550 
Telephone: (801) 532-1922 



KWP/dlm:ljb 

Date: March 18, 2003 

Enclosures: Appendices A and B 
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TITLE OF THE INVENTION 

DENDRmC CELLS ACTIVATED IN THE PRESENCE OF GLUCOCORTICOID 
HORMONES ARE CAPABLE OF SUPPRESSING ANTTGEN-SPECinC T-CELL 

RESPONSES 

[0001] Reference to Related Application. This application daimspriority fromProvisional 
Application Serial No. 60/157,442, fBed October 4, 1999. 

[0002] Technical Field The invention relates to the field of medidnei More in particular, 
the invention rdates to the field of immunotherapy. 

BACKGROUND OF THE INVENTION 

[0003] T^erenwkableimmunostiniulatoiy properties ofdendritic cells ('T)C'') reside in 
their ability to transport antigens from peripheral tissues to lymphoid organs where they present 
these antigens to T-cells in an optimal costimulatoiy context (1). To achieve this complex 
sequence of events, DC exist in different functional stages. Immature DC behave as sentinels in 
peripheral tissues where they efficiently c^e antigens. Upon palhogai invasion, induction of 

piotectiveTH^eUrespomes require the activationofimmature DC into matuteimmm 
cells. DC activation is triggered in inflamed tissues by cytokines such as IH and TNF-a and by 
bacterial components such as lipopolysaccharide (LPS) (2. 3). Activated DC migrate to T-cell 
areas in the lymph nodes while upregulating their costimulatoiy capacities and optimizing their 
antigen presenting functions. Upon interaction with antigen-q>ecific T-ceUs. DC activation is 
fiirther completed through engagement of the receptor-Kgand (1) pair CD40-CD40L, leading to 
the production of IL-I2 (4. 5, 6), a key cytokine for T helper (Th) type 1 and cytotoxic T 
lynqihocyte (CTL) priming (7). 

[0004] Antigen Presenting Cell (APC) activation through CD40-CD40L interactions 
represents an in^ortant immunoregulatoiy step for the establishment of protective T-ceU 
immunity against pathogens and tumors (8. 9, 10). This process also pl^ akey role inthe onset 
of destructive T-cdl-mediated disorders such as autoimmune diseases, allograft rqection and graft 
versus host disease (1 1, 12, 13). The current treatment of these disorders largely leUes on the 
administration of glucocorticoids (the abbreviation "GC" is used herein for the terms 
"glucocorticoids" and "glucocorticoid"), which exert potent anti-inflammatoiy and 
immunosuppressive effects. Because GC negatively interfere with many aspects of T-ceU 
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activation, such as IL-2-driven proliferation and inflammatory cytokine production (reviewed in 
14), activated T-cells have long been considered as the main targets for GC action. Several lines 
of evidence now suggest a role for DC in GC-induced immune suppression. Moser et aL (15) 
found that GC prevented the spontaneous activation of murine DC thereby decreasing their T-ceU 
stimulatory potential. Kitajima et al (16) showed that GC could hamper the T-ceU-mediated 
activation of a murine DC line. Viera et al. reported that human DC exposed to GC were poor 
producers of IL-12 upon LPS sthnulation (17). These findings only concern loss of typical DC 
features and, therefore, favor a simple inhibitory role of GC on DC activatioa A more complex 
imniunoregulatoiy action on die DC system has not been considered. 

[OOOSJ The present invention resulted from a detailed analysis of the impact of GC on the 
CD40-mediated activation of monocyte-derived DC. TTiese DC develop after culture with GM. 
CSF and TLA (2, 18) or after transmigration through endothelial cells (19) and are known to 
mature into the most potent human Hil-lype-inducing APC upon CD40 ligation (5, 20). 
Moreover, these APC can easily be generated in large numbers and are thereby the cells of choice 
for DC-based modulation of T-ceU immunity (21, 22). In contrast to previous studies, the present 
invention shows that GC, such as dexamethasone (DEJQ, do not merely prohibit DC activation 
but converts CD40 ligation on human monocyte-derived DC andis tiansfi)miedinto analteniative 
activation pathw^. DEX profoundly afifects the CD40-dependent maturatibn of human 
monocyte-derived DC, not only by preventing the upregulalion of costimulatory adhesion and 
MHC surfece molecules, but also by causing these cells to searete the anti-inflammatory mediator 
lL-10 instead of the Thl stimulatory cytokine IL-IZ In agreement with these phenotypic and 
functional changes, DC triggered through CD40 in the presence of DEX are poor stimulators of 
Thl-type responses. Most importantly, the present invention shows that such DC are able to 
induce a state of l^poresponsiveness in Thl cells, indicating that these cells are capable of active 
suppression of Thl-type immunity. 

SUMMARY OF THE INVENTION 
[00061 As mentioned above, the impact of GC on DC has been the subject of several 
previous studies by others. However, in contrast with the present invention, these studies only 

highhghted inhibitory eflfects of GC on theDC system DEX was found to block the upreguM 
of CD80, CD86 and MHC class U molecules upon activation of murine spleen DC (15, 16), 
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whereas veiy recently DEX was demonstrated to also prevent the differentiation of DC from 
monocyte precursors (28). In these studies, the inability of DC to acquire high expression of 
costimulatoiy and MHC molecules was accompanied with a decrease in their T-cell stimulatoiy 
potential, but the effect of GC on IL-12 production was not investigated. On the othw hand, 
Viera et al. found that the effect of GC on LPS-induced DC activation consisted in a 4-fold 
reduction of IL-12p70 synthesis (17). This partial effect on IL-12 secretion contrasts with the 
conplete suppression of IL-12p70 production which is the sulgect of the present invention and 
can be explained by the fact that their GC-treated immature DC were extensively washed prior to 
LPS stimulatioa We indeed found that upon removal of GC, the effects of these drugs on 
immature DC were rapidly reversible. The continuous presence of GC during CD40 triggering of 
DC was dearly prefened in order to stably and completely modulate DC activation (data not 
shown). Taken togetfier, previous findings indicated that the inq>act of GC on the DC system 
should be merely intapreted as an inhibitory event. Inportanfly, tiie present invention clearly 
demonstrates that GC, such as DEX, do not simply suppress DC activation but ratherredirect this 
process towards a distinct functional program 

[0007] DC activationthroughengagementofCD40-CD40Lisakey stimulatoiyevent&r 
the generation of effective Thl and CD4-d^endent CIL respionses in vivo (10, 36, 37, 38). This 
pathw^, however, is also involved in the development of unwanted T-ceO responses leading to 
autoimmune disease or organ-transplant rqection (1 1, 12, 13). Until now, treatment of patients 
suffering from such disorders largely relied on the systemic administration of GC hormones. This 
treatment does not only suppress pathogenic T-cell responses, but also induces a general state of 
immunosuppression and metabolic and endocrine side effects. The present invention demonstrates 
that activation of human monocyte-derived DC through CD40, in the presence of GC such as 
DEX, results in an IL-lO-producing APC that is a poor stimulator for Ihl-type responses and 
that can even confer hyporesponsiveness to Thl cells. The present invention, therefore, indicates 
that such DC loaded with appropriate antigens can be exploited as a novel approach for 
specificalfy downregulating unwanted T-cell responses in vivo. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
I0008J Fig. 1. Pretreatment with DEX inhibits the pheaiotypic changes induced by CD40 
ligatioa 

f00a9J Seven days immature DC were cultured for 24h in the absence or the presence of 
l(r*M DEX and activated via CD40 with the CD8-CD40L fusion protein for 48h The 
comparison with immature DC maintained in medium alone is showa Empty histogram! show 
the background staining with isotype controls MoAb and solid histogram! represent specific 
staining of the indicated ceU suifece markers. Specific mean fluorescence intensities are indicated. 
Mean fluorescence intensities of isotype controls were between 3 and 4. Data are representative 
of 4 independent experiments. 

[OOIOJ Fig. 2. DC triggered through CD40 maintain an activated phenotype upon a 
subsequent DEX exposure. Immature DC were activated with the CD8-CD40L fiision protein. 
DEX (I O^M) or medium control were added 48h later and cells were analyzed after 2 additional 
days of culture. The comparison with immiature DC maintained in medium alone is shown. 
Empty histograms show the background staining with isotype controls MoAb and solid 
histograms represent specific staining of the indicted ceU surfece markers. Specific mean 
fluorescence intensities are indicated. Mean fluorescence intensities of isotype controls were 
betweai 3 and 5. Data are representative of 2 independent e3q)eriments. 

[OOllJ Fig. 3. Pretreatment with DEX does not affect the regulation of DC antigen 
uptake madiinay. Immature DC were incubated in the absence or the presence of lO^^ DEX 
for 24h and fiirther activated or not via CD40 with the CD8-CD40L fiision protein for 48h. Cells 
were pulsed for Ih with medium contaming either Img/ml FIFC-BSA or Img/ml FTTC- 
mannoq^lated BSA Empty histograms show the background autofluorescence, Grcy-filled 
histograms show the background uptake at 0'»C. and black-filled histograms show the specific 
uptake at 37»C. Data are representative of 3 independent experiments. 

[0012J Fig. 4. Pretreatment with DEX alters the cytokine secretion profile of CD40- 
triggeredDC. 

I0013J DEX-exposed or control immature DC were left in culture without fiirther 
treatment or stimulated with the CD8-CD40L fiision protein Culture supematants were 
harvested 48h later arid IL-10. IL-12p40 and IL-12p70 secretion were analyzed by specific 
ELISA Data are representative from 6 independent experiments. 
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[0014] Fig. 5. Pretreatment with DEX impairs the T-ceU stimulatory capacities of DC 
activated via CD40 and leads to a state of hyporesponsivehess of Thl ceDs. 

[0015] AUogendc MLR: nonadherent allogeneic PBMC were cultured with different 
numbers of CD40-triggered DC. DEX-treated CD40-triggered DC or immature DC. The 
proliferative response was n^ured on d^ 5. 

[0016] nil stimulation ass^s: Hsp65-spedfic T-cells were cultured with different 
numbers of PiLA-DR matched CD40-triggered DC or with DEX-treated CD40-triggered DC 
pulsed with the hsp65 protein or with the specific p3-13 peptide epitope. The proliferative 
response and the T-ceU dependent IFN-g production were analyzed on d^ 3. Data are 
representative of 4 independent eypennxxtts 

[0017] Fig. 6. DEX-treated DC triggered through CD40 induce a state of 
hyporesponsiveness in Thl cells. Hsp65-specific T-cdls precuhured with CD40-triggeredDC or 
with DEX-treated CD40.triggered DC pulsed with the p3-13 peptide epitope wereharvested after 
48h, allowed to rest in the presence of 5U/ml IL2 for 3 days, and restimulated with p3-13-pulsed 

DC. The proliferative response and IFN-g production were measured on d^ 3. Similar results 
were obtained in 2 independrait experinKnts. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0018] The dendritic cells of the invention possess different capabilities than those 
previously reported for dendritic cells. One can, therefore, considw these cells to bepart of adass 
of cells distinct fi-om the class formed by the "classical" dendritic cells. The dendritic cells of the 
inventioncanbeusedinadifferentwaythanthedassicaldendriticcells. Hie dendritic cells of the 
invention can, for instance, be used to suppress, at least in part, an undesired immune response in 
a host. In one aspect, the invention, therefore, provides a method for preparing a pharmaceutical 
compositionforreducing anunwantedT-cdlresponseinahost, comprising culturing peripheral 
blood monocytes fi-om the host to differentiate into dendritic cells, activating said dendritic cells in 
the presence of a glucocorticoid hormone and loading the activated dendritic cells with an antigen 
against which the T-cell response is to be reduced. An unwanted T-cdl response can be any type 
of T-ceU response. For instance, but not limited to, a T-ceU response assodated with an 
autoimmune disease or a transplantation disease, sudi as a graft versus host disease or a host 
versus graft disease. A pharmaceutical composition of the invention typically comprises a 
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dendritic cell of the invention suspended in a liquid suitable for preserving the function of the 
dendritic cell in the liquid and/or suitable for administration to a host A host, preferably, is a 
hmraa Preferably, the host is at risk of developing or is suffering from an autoimmune disease or 
allergy. Preferably, the host suffers from or is at risk of suffering from a host vasus graft disease 
and/or a graft versus host disease. With the term "at risk," it is meant that one expects that the 
host may develop Ae disease, for instance, but not limited to, a host receiving a transplant Such a 
host is considered to be at risk of developing a host versus graft disease An antigai typically is a 
peptide capable of binding to a n^or histocon^atibility con^lex (MHC) I and/or II molecule. 
Sudi peptides are known in the art and a person skilled in the art is capable of detennining 
whether a given peptide comprises an antigen or not An antigen may be derived from anaturalfy 
occurring protda An antigen may also be a synthetic peptide or equivalent thereof preferably 
with an amino-add sequence equivalent to a peptide derived from a proteia 

imW} In another aspect, the invention provides a phamaceutical composition for 
reducing an unwanted T-cdl response in a host, the conq)osition being obtained by culturing 
peripheral blood monocytes from the host to differentiate into dendritic cells, activating &e 
dendritic cells in the presence of a glucocorticoid hormone and loading the activated dendritic 
cells with an antigen against which the T-ceD response is to be reduced. M me embodimait, a 
method is provided for reducing an unwanted T-ceU response in ahost comprising adnanistering a 
composition of the invention to the host 

{mm} The invention fijrflier provides a method for reducing an unwanted T-cell r^onse 
in a host comprising culturing peripheral blood monocytes from the host to diflferentiate into 
dendritic cells, activating the deidritic cells and/or Aeir precursors in the presence of a 
glucocorticoid homwne and loading the activated dendritic cells with an antigei against whidiihe 
T-cefl response is to be reduced and administering the conqwsition to Ae host 

HM1I21I In one embodimait of the invention, the activation is done tiirou^ a CD40 
receptor. Activation of DC through triggering of the CD40 receptor can involve either incubation 
with a CD8-CD40L fusion protein, atrimeric form of CD40L consisting of CD40L-molecules to 
which a modified leucine zipper has been attached, anti-CD40 antibodies, or cells that express 
CD40L. Other signals that can be employed for the activation of DC as described in the present 
invention include lipopo^acdiaride (LPS) and polyl/C. 
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[0022] In another aspect, the invoition provides a method for obtaining a dendritic cell 
capable of tolerizing a T-ceQ for an antigm con^rising providing the daidritic cell with a 
glucocorticoid hormone, activating the dendritic cell and providing the dendritic cell with the 
antigea \Wth the term 'tolerizing," it meant that the dendritic cell has an immunosuppressive 
effect on the T-ceU. Atolerized T-cell essoitialfy will not respond with cell division exposed 
to a cell presenting an antigm, a T-cell in the untolerized state would respond to such exposure 
with ceD division. A tolerized T-ceD essentially will not respond by killing a cell presenting an 
antigen, a T-cdl in the untolerized state would respond to such exposure by killing the cell 
presenting an antigai 

[0023] In one embodin^it, the dendritic cdl and/or a precursor thereof is provided with a 
glucocorticoid hormone in vitro. A T-cell of the invention is preferably an antigen specific T-cdl, 
a cytotoxic T-ceD or a Th celL 

[0024] In another asjpect, the invention provides an isolated dmdritic cell capable of 
modifying the function of an antigen specific Th cdl, vMch would otherwise enhance a given 
immune response, resulting in a T-cdl that is capable of reducing flus immune response. In one 
embodiment, the invention provides a method for modifying an antigen specific T-ceO conq)rising 
providing an dendritic cell according to the invention with said antigen and cocultivating said T- 
cdl and said dendritic cell. Preferably, said cocultivating is performed in vitro. The method msy 
fiirther comprise multiplying the fimctionally modified T-cdl. 

[0025] The invention also provides an isolated functionaUy modified T-ceil obtainable by a 
method according to the inventioa 

[0026] In another aspect, the invention provides the use of a glucocorticoid hormone for 
obtaining a dmdritic cell capable of fimctionalfy modifying a T-cdL 

[0027] The invention also provides a pharmaceutical composition comprising a dendritic 
cdl and/or a functionally modified T-cdL The invaition further provides the use of a dendritic 
cdl and/or a functionally modified T-cdl for the preparation of a medicament 
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[0028] Hie invention also provides a method for the treatmmt of an individual suffering 
from, or at risk of suffering from, a disease associated with at least part of the immune system of 
the individual, including providing the individual with a dendritic cell and/or a functionally 
modified T-cdl. Preferably, the dendritic cell and/or the functionally modified T-cell or 
precursors thereof are derived from an HLA-matdied donor. Preferably, the HLA-matcfaed donor 
is the individual. 

[0029] Method of treatments of the invention are preferably used for the treatment of an 
individual suffering from an autoimmune disease, an allergy, a graft versus host disease and/or a 
host versus graft disease. 
Exanples 

Example 1 

Ihq)ainnent of CD40-CD40L-mediated phenotypic changes by DEX 

[0030] We explored the impact of DEX on the phoiotypic changes induced by CD40 
ligation on immature monocyte-derived DC. In the absence of DEX, the fijsion protein CD8- 
CD40L induced a strong upregulation of the costimulatoiy molecules CD80, CD86 and CD40, of 
the MHC class I and H molecules, of the adhesion markers CD54 and CD58 and of the DC 
maturation marker CD83 (Fig 1). In the presence ofDEX, Ihese CD8-CD40L"induced phenotypic 
changes were dramatically impaired: the upregulation of CD80, CD86, CD40, CD54, CD58 and 
of the MHC dass I and n molecules was largely inhibited and CD83 was not expressed (Fig 1). 
In^ortantly, DEX-treated DC did not revert to a monocyte/macrophage stage as shown by the 
lack of expression of CD14 (Fig 1). Titration of DEX showed a complete inhibition of CD40- 

mediated phenotypic changes at 10"^ M and 10"^ M, a partial blockade at 10"^ M and no effect at 
-9-10 

10 M and 10 (data not shown). Iri addition, DEX action was dependent on binding to the 
GC-receptor, since it was asbolished by simultaneous addition of the GC receptor antagonist 
RU486 (data not shown). In experiments performed with LPS or TNF-a as activation agents, 
similar results were obtained. However, the combination of DEX and ThJF-alpha induced a 
massive cell death (viable cell recovery 5-10% of control cultures), a phenomoion that was not 
observedwhenDEX-treatedDC were stimulated with LPS or through CD40 (viable cell recovery 
60 to 100% of control cultures) (not shown). 
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[0031] We next analyzed whether activated DC could still be aflFected by DEX. DC 
incubated with CD8-CD40L for 48h and further exposed to DEX maintained a stable activated 
phenotype (Fig 2). 

[0032] We conclude that DEX prevents the phenotypic changes induced by CD40 signals 
on immature DC and that already activated DC are resistant to DEX action. 

Example 2 

DEX does not interfere with the regulation of DC antigen uptake machineiy 

[0033] Unlike activated DC, immature DC eflSciently internalize antigens throu^ 
macropinpcytosis and mannose receptor-mediated endocytosis (2, 3, 25, 26). We analyzed 
whetha- DEX could affect the DC antigsi capture machineiy and its dovmregulation following 
CD40 cross-linking. As shown in Fig 3, incorporation of FITC-BSA and FTTC-mannosylated 
BSA by immature DC and by DEX-treated immature DC was con5)arable. Upon CD40 
triggering, a similar decrease of FTTC-BS A and FTTC-mannosylated BSA uptake by both DEX- 
treated and untreated DC was observed (Fig 3). These results were the first to indicate to us that 
DEX does not block all aspects of DC activation, since it does not interfere with the down- 
regulation of the DC antigen capture madiineiy. 

Exanq}Ie3 

DEX-treated CD40-triggered DC secrete IL-10 instead of IL-12 

[0034] A key feature of CD40-triggered DC for initiating T-cell immunity resides in their 
ability to produce the proinflammatory cytokine IL-12 (5, 6, 27). We investigated whether DEX 
affected lLrl2 production by DC stimulated through CD40, and we explored the possibility that 
DEX could promote the secretion of the anti-inflammatory cytokine IL-10. As shown in Fig 4, 
CD40 triggering of DC strongly induced IL-12p40 and IL-12p70 secretion (up to 120ng/ml and 
170pg/ml, respectivefy) but only poorly stimulated the production of n^lO (up to 68pg/ml). In 
contrast, CD40 triggering of DEX-treated DC resulted in a dramatically reduced IL-12p40 
production (up to 100 fold) and in the conq)lete suppression of IL-12p70 secretion, whereas IL- 
10 production was strongly enhanced (up to 50 fold) (Fig 4). Immature DC and their DEX- 
treated counterparts failed to secrete detectable amounts of IL-12 and IL-10 (Fig 4). Therefore, 
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CD40 ligation of DC in the presence of DEX triggers the secretion of high levds of the anti- 
inflanunatoiy cytokine IL-10 instead of EL-12, 

Example 4 

DEX-treated CD40-triggered DC are capable of suppressing Thl-type immunity 

[0035] The strikingly modified response of DC to CD40 ligation in the presence of DEX 
pronq)ted us to compare the T-cell stimulatoiy potential of these cells with that of their DEX- 
untreated counterparts, fa an allogeneic MLR, CD40-triggered DC induced a strongproHfeiative 
T-cell response, whereas the addition of DEX prior to CD40 triggering reduced their T-ceB 
stimulatoiy capacity to that of immature DC (Fig 5). When tested for their ability to stimulate an 

hsp65-specific CD4'*" Thl clone, CD40-triggered DC pulsed with the hsp65 protein or with fte 
specific peptide epitope p3-13 were found to be potent inducers of both T-cell proliferation and 
T-ceO dependent IFN-g production (Fig 5). In contrast, in the presoice of Ag-pulsed DEX-treated 
CD40-triggered DC, T-cell proliferation and IFN-g production were significantly decreased 
(p<0.001 and p<aoi respectively) (Fig 5). We next investigated whetha- DEX-treated CD40- 
triggered DC were simply poor stimulators of Thl cells or whether they could exert suppressive 
effects on these T-celb, We, therefore, tested hsp65-specific T-cells stimulated wiifap3-13-puised 
DEX-treated CD40-triggered DC for their capacity to respond to a second potmt antigenic 
challenge. Fig 6 shows that preculturing T-cdls with CD40-triggered DC led to a strong T-ceU 
proliferation and IFN-gamma production upon second antigen-specific restimulatioa In contrast, 
preculture with DEX-treated CD40-triggered DC resulted in a dramatically reduced proliferative 
and IFN-gamma production capacity of Thl cells. Thus, CD4d triggering of DC in the presence 
of DEX results in APC that are not merefy poor inducers of T-cell responses but that also induce 
a state of hyporesponsiveness in Thl cells. 

Materials and Methods 

Generation of DC 

[00361 Immature DC were generated fi-om peripheral blood nwnocyte precursors 
(PBMC). Human PBMC fi-om healthy donors, isolated through Ficoll-Hypaque density 

centiifugationwereplated at 1.5x10 per well in 6-\yell plates (Costar Corp., Cambridge, MA) in 
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RPM 1640 (Life Technologies, Paisley, Scotland) supplemented with 2niM^utamine, lOOUUni 
penicillin and 10% FCS. After 2h at Src, the nonadherent cells were removed and the adherent 
cells were cultured in medium containing 500U/ml IL-4 (Pepro Tech Inc. Rocl^ Hill, NJ) and 
800U/ml GM-CSF (kindly provided by Dr S. Osanto, LUMC, Leiden, NL) for atotal of 7 days. 

Activation of immature DC with a CD8-CD40L fiision protein 

[0037] Activation of DC though CD40 was performed with a fusion protein made of the 
extracellular domain of human CD40L and of the murine CD8a diain (CD8-CD40L). The CD8- 
CD40L cDNA described by Garrone et aL (23) was transferred into an eukaiyotic expression 
vector containing the lygromycin resistance gene and used for the generation of stably transfected 
Chinese Hamster Ovaiy (CHO) cells. Culture supematants containing the CD8-CD40L fusion 
protein were concentrated with a pressurized stirred cell system (Anricon, Inc., Beverly, MA), 
checked for binding to CD40 and tested for optimal DC activation conditions (not shown). DC 
were incubated at 5 x lO^/ml/weU in a 24-well plate (Costar Corp., Cambridge, MA) and 
activated in the presence of 1/10 CD8-CD40L supernatant. Cells and supematants were analyzed 
after 48h. Of note, control supematants obtained from untransfected CHO cells or from CHO 

cells transfected with the CD8acDNA lacked DC activating functions and were similar to culture 
medium. 

DEX and RU486 treatment of DC 

[0038J Seven days immature DC were treated with lO'^M DEX (Sigma, St Louis, MO) in 
the presence of GM-CSF and IL-4 or GM-CSF alone. After 24h, DC were analyzed or were 
further stimulated via CD40 by adding the CD8-CP40L fusion protein to the cultures as described 
above. In some expenmexits, the glucocorticoid receptor antagonist RU485 (Roussd-UCLAF, 
Roraainville, France) was used at 1 OmM final concentration, alone or in combination with DEX. 

Anafysis of DC surface phenotype by flow cyttometiy 

[0039] Cells were stained on ice with FTTC or PE-conjugated mouse monoclonal 
antibodies (MoAb) for 30 min in PBS 1% FCS and were analyzed on a FACScan® (Becton 
Dickinson, San Jose, CA). The following MoAb were used: FITC-anti-CD80 (BBl), PE-anti- 
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CD86 (FUN-1), FrrC-anti-CD40 (5C3), PE-anti-CD54 (HA 58) and PE-anti-CD58 (1C3) 
(Pharmingen, San Diego, CA); PE-anti-CD14 (L243) and PE-anti-HLA-DR (Mf-P9) (Becton 
Dickinson); PE-anti-CD83 (HB15A) (Immunotech, Marseifle, France); and PE-anti-HLA class I 
(Tu 149) (Caltag Laboratories, Burlingame, CA). 

Antigen uptake experimeaits 

10040] DC were resuspended in medium buflfered with 25niM Hepes. FTTC-BSA and 
FTTC-mannosylated BSA (both from Sigma) -were added at Img/ml final concentration and the 
cells were incubated at 37°C or at 0°C to determine background uptake. After Ih, DC were 

washed extensively with ice-cold PBS and analyzed by FACS® using propidium iodide to 
^ eliminate dead cells. 

Cytokine detection by ELISA 

[0041] Culture supematants were analyzed in serial two-fold dilutions in duplicate. IL- 
12p70 was detected using a solid phase sandwich EUSA kit (Diaclone Researdi, Besancon, 
France) (sensiti\ity 3pg/ml). For II^12p40 and IFN-g detection, capture MoAb and polyclonal 
biotinylated detection Ab were obtained from Peter van de Meijde (BPRC, Rijswijk, NL) 
(sensitivity lOpg/ml). IL-10 was detected using the Pelikine contact human IL-10 ELISA kit 
(CLB, Amsterdam, NL) (sensitivity 3pg/nd), 

Allogeneic mixed ^n^hoQ'te reaction (MLR) 

[0042] Nonadherent allogeneic adult PBMC from an unrelated individual were cultured in 
96-well flat-bottom plates (Costar Corp., Cambridge, MA) at a density of 1.5 x 10^/well with 

various numbers of g-irradiated (3,000 rads) DC, in triplicate. Proliferation was assessed on day 5 
3 

by [ Iflthymidine uptake (0.5mCi/well, specific activity 5Ci/mMol, Amersham Life Science, 
Buckinghamshire, UK) during a 16h pulse. 

Thl stimulation ass^s 

[0043] The Nfycobacterium tuberculosis and M leprae hsp65-specific, HLA-DR3- 
restiicted CD4+ Thl done Rpl5 1-1 used in this study recognizes an hsp65 determinant 
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corresponding to peptide residues 3 to 13 (p3-13) (24). HLA-DR-matdied DEX-treated 
immature DC and their DEX-untreated counterparts were pulsed with 1 Qmg/ml of p3-13 or with 
lOn^g/ml of hsp65 for 2h, washed extensively and stimulated through CD40 as described above. 
For Ag-pulsed DEX-treated immature DC, CD40 triggering was performed in the presence of 

DEX. Hsp65 specific T-cells (10^ were cultured with diflFerent numbers of g-irradiated (3,000 

rads) DC in 96-weIl flat-bottom plates (Costar Corp.) in triplicate for 3 days. [^H]thymidine 

(incorporation) was measured on day 3 after a 1 6h pulse. Before the addition of [%|thymidine, 
50ml of supematants were collected from each well and supematants from triplicate wells were 
pooled to measure IFN-g production. To test hsp65-specific T-cells responsivmess to a second 

potent antigenic chaUenge, 1 0^ T-cells were first cultured for 48h with 5x10^ peptide-pulsed DC 
prepared as above then harvested and allowed to rest in medium containing 5U/ml IL-2. TTu-ee 
4 

days later, 10 viable T-cells were restimulated with 5 x 10^ peptide-pulsed DC generated from 
the same donor as used for the first culture and tested for their ability to proliferate and to 
produce IFN-g as previous^ described 

Statistical analysis 

[0044] Covariance analysis was used to con^are T-ceHprolifoBtion and IFN-g production 
as a fimction of DC number, betweoi DEX-treated CD40-triggered DC and DEX-untreated 
CD40-triggered DC (Fig. 5). 
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ABSTRACT OF THE DISCLOSURE 
The present invention provides novel methods for immunotherapy. Hie invention provides 
immune cells and methods to generate them, with the capacity to at least in part reduce an 
immune response in a host. In one aspect, the invention provides a method for generating a 
dendritic cell with the capacity to tolerize a T-cell for antigen the T-cell was specific for including 
culturing peripheral blood monoQ^tes firom an individual to diflFerentiate into dendritic cells, 
activating the dendritic cells in the presoice of a glucocorticoid hormone and loadirig the activated 
dendritic cell with the antigen the T-cell was specific for. 
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HTLE OF THE INVENTION 

DENDRmC CELLS ACTIVATED IN THE PRESENCE OF GLUCOCORTICOID 
HORMONES ARE CAPABLE OF SUPPRESSING ANTIGEN-SPECIHC T CEL LT-CELL 

RESPONSES 

[0001] Reference to Related AppKcatioa This q)plication claims priority fromProvisional 
Application Serial No. 60/157,442, filed October 4, 1999. 

[0002] Technical F ield. The invention relates to the field of medicine. More in particular^ 
the invention relates to the field of immunotherapy. 

BACKGROUND OF THE INVENTION 
[0003] The remarkable immunostimulatoiy properties of dendritic cells CT)C") reside in 
their ability to transport antigens fi-om peripheral tissues to Iynq)hoid organs v^ere they present 
these antigens to ?^^d bT-cells in an optimal costimulatozy context ^-(l). To achieved conplex 
sequence of events, DC exist in different fimctional stages. Immature DC behave as sentinels in 
peripheral tissues where they efiSciently c^ture antigens. Upon pathogen invasion, induction of 
protective T cein Qicell responses feqaiFesregufre the activation of immature DC into mature 
immunostimulatoiy cells. DC activation is triggered in inflamed tissues by cytokines such as IL-l 
and TNF-a arid by bacterial con^ionents such as lipopolvsaccharide fL PS^ (2, 3). Activated DC 
migrate to TcellT ^cdl areas in the lynph nodes while upregulating their costimulatoiy edacities 
and optimizing their antigen presenting functions. Upon interaction with antigen-specific T::cells, 
DC activation is further completed through engagement of the receptor-ligand (1) pair CD40- 
CD40L, leading to the production of IL-12 (4, 5, 6), a key cytokine for T helper (Th) type 1 and 
cytotoxic T lyn5)hocyte (CTL) priming (7). 

[0004] Antigen Presenting Cdl (A PC^ activation through CD40-CD40L interactions 
represents an important immunoregulatory step for the establishment of protective T-ed lT-cell 
immunity against pathogens and tumors (8, 9, 10). This process also plays a key role in the onset 
of destructive T^T::cdl-mediated disorders such as auto immuH eautoimmune diseases, allograft 
rejection and graft versus host disease (11, 12, 13). The currart treatment of these disorders 
largely relies on the administration of glucocorticoids (the abbreviation "GC'* is used herein for 
tfie terms "glucocorticoids" and "glucocorticoid"), which exert potent anti-inflammatory and 
immunosuppressive effects. Because GC negative^ interfere with many aspects ofT-ed lT-cell 
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activation,_such as IL-2-driven proliferation and inflammatory cytokine production (reviewed in 
1 4), activated ^P^eH sT-cells have long been considered as the main targets for GC action. Several 
lines of evidence now suggest a role for DC in GC-induced immunei suppressioa Mosar et al^(15) 
found that GC prevented the spontaneous activation of murine DC thereby decreasing their 
ee tfT-cell stimulatoiy potential. Kitajima et al^(16) showed that GC could hamper the Ticell- 
mediated activation of a murine DC line. Viera et al^reported that human DC exposed to GC 
were poor producers of IL-12 upon LPS stimulation (17). These findings only concern loss of 
typical DC features andLtherefore^favor a single inhibitoiy role of GC on DC activation. A more 
conq>lex immunoregulatory action on the DC system has not been considered. 

[0005] The present invention resulted from a detailed analysis of the unpad of GC on the 
CD40-mediated activation of monocyte-derived DC. These DC develop after culture with GM- 
CSF and IL-4 (2, 18) or aft^ transmigration through endothelial cells (19) and are known to 
mature into the most potent human Thl -type-inducing APC upon CD40 ligation (5» 20). 
Moreover, these APC can easily be generated in large numbers and are thereby the cells of choice 
for DC-based modulation ofT-ed fT-cetl immunity (21, 22). In contrast to previous studies, the 
present invaition shows that GC^ such as dexamethasone (DEX), do not mer^ prohibit DC 
activatioi^ but^^iat^ converts CD40 ligation on human monocyte-derived DC and i s transformed 
into an alternative activation patfaw^. DEX profoundly afee tafFects the CD40-dependent 
maturation of human monocyte-derived DC, not onfy by prevmting the upregulation of 
costimulatoryj adhesion and MHC surface nfK)lecules, but also by causing these cells to secrete the 
anti-inflammatory mediator IL-10 instead of the Thl stimulatory cytokine IL-12. In agreement 
with these phenotypic and functional changes, DC triggered througji CD40 in the presence of 
DEX are poor stimulators of Thl-type responses. Most in:5)ortantfy, the present invention shows 
that such DC are able to induce a state of hyporesponsiveness in Thl ceUs, indicating that these 
cells are capable of active suppression of Thl-type immunity. 

SUMMARY OF THE INVENTION 
[0006] As alr e ady m^itioned above, the intact of GC on DC has been the subject of 
several previoxjs studies by others. However, in contrast with the present invention, these studies 
only highlighted inhibitory effects of GC on the DC system. DEX was found to block the 
upregulation of CD80, CD86 and MHC class n molecules upon activation of murine spleen DC 
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(15, 16), whereas veiy recently DEX was demonstrated to also prevent the differentiation of DC 
from monocyte precursors (28). In these studies, the inability of DC to acquire high expression of 
costimulatoiy and MHC molecules was accompanied with a decrease in their T-ee tfT ceU 
stimulatoiy potential, but the effect of GC on IL-12 production was not investigated. On the other 
hand, Viera et aLfound that the effect of GC on LPS-induced DC activation consisted in a 4-fold 
reduction of IL-12p70 synthesis (17). This partial effect on IL-12 secretion contrasts with the 
complete suppression of IL-12p70 production which is Ae subject of the present invention^ and 
can be explained by the fact that their GC-treated immature DC were extensively washed prior to 
LPS stimulation. We indeed foxmd that upon removal of GC, the effects of these drugs on 
immature DC were rapidly reversible. The continuous presence of GC during CD40 triggering of 
DC was clearly preferred in order to stably and con^)letely modulate DC activation (data not 
shown). Taken together, previous findings indicated that the impact of GC on the DC system 
should be merely interpreted as an inhibitoiy evOTt. In^ortantfy, the present invention clearfy 
demonstrates that GC^sudi as DEX,,do not singly suppress DC activation but rather redirect this 
process towards a distinct functional program 

[0007] DC activation through engagement of CD40-CD40L is a key stimulatoxy event for 
the generation of effective Thl and CD4-dependent CTL responses in vivo (10, 36, 37, 38). This 
pathw^^however^is also involved in the development of unwanted T^effl^:^responses leading 
to autoimmune disease or organ-transplant rejection (1 1, 12, 13). Until now, treatmait of patients 
suffering fi-om such disorders largely reBe srelied on the systemic administration of GC homiones. 
This treatment does not onfy suppress pathogenic T cd T T-cell responses,_but also induces a 
gmeral state of immunosuppression and metabolic and endocrine side effects. The present 
invention demonstrates that activation of hiunan monocyte-derived DC through CD40, in the 
presence of GC such as DEX, results in an EL-lO-producing APC that is a poor stimulator for 
Thl-type responses and that can even confer hyporesponsiveness to Thl cells. The present 
inyention^tharefore^indicates that such DC loaded with appropriate antigens can be exploited as a 
novel approadi for specifically downregulating unwanted T coi r T-cell responses in vivo. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] Fig. 1. Pretreatment with DEX inhibits the phenotypic changes induced by CD40 
ligatioa 

[0009] Seven days immature DC were cultured for 24h in the absence or the presence of 
lO^M DEX and activated via CD40 with the CD8-CD40L fusion protein for 48h. The 
comparison with immature DC maintained in medium alone is shown. Enq)ty histograns show 
the background staining with isotype controls MoAb and solid histograms represent specific 
staining of the indicated cell siuface markers. Specific mean fluorescence intoisities are indicated 
Mean fluorescmce intensities of isotype controls were betwem 3 and 4. Data are representative 
of 4 indep^ident experiments. 

[0010] Fig. 2. DC triggered through CD40 maintain an activated phenotype upon a 
subsequent DEX exposure. Immature DC were activated with the CD8-CD40L fijsion protein. 
DEX (IG^M) or medium control w^e added 48h later and cells were analyzed after 2 additional 
days of culture. The con^arison with immature DC maintained in medium alone is showa 
En:q)ty histograms show the background staining with isotype controls MoAb and solid 
histograms represent specific staining of the indicted cell siuface markers. Specific mean 
fluorescaice intensities are indicated. Mean fluorescence intensities of isotype controls were 
between 3 and 5. Data are representative of 2 indepmdent experiments. 

[0011] Fig. 3. Pretreatment with DEX does not affect the regulation of DC antigen 
uptake machinery. Immature DC were incubated in the absence or the presence of 1 0"^ DEX 
for 24h and fiuther activated or not via CD40 with the CD8-CD40L fiision protein for 48h. Cells 
were pulsed for Ih with medium containing either Img/ml FITC-BSA or Img/nd FITC- 
mannosylated BSA Empty histograms show the background autofluorescence. Grey-filled 
histograms show the background uptake at 0°C. and black-filled histograms show the specific 
uptake at 37**C. Data are representative of 3 independent experinraits. 

[0012] Fig. 4. Pretreatment with DEX alters the cytokine secretion profile of CD40- 
triggeredDC. 

[0013] DEX-exposed or control immature DC were left in culture without fiirther 
treatment or stimulated with the CD8-CD40L fiision protein. Culture supematants were 
harvested 48h later and IL-10, IL-I^p40 and IL-12p70 secretion were analyzed by specific 
ELIS A Data are representative from 6 independent experiments. 
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[00141 Fig. 5. Pretreatment with DEX inq)airs the T-cdl stimulatoiy capacities of DC 
activated via CD40 and leads to a state of hyporesponsiveness of Thl cells. 

[0015] Allogeneic MLR: non gdhcrcm t nonadherent allogeneic PBMC were cultured wifli 
different numbers of CD40-triggered DC, DEX-treated CD40-triggered DC or immature DC. 
The proliferative response was measured on day 5. 

[0016] Thl stimulation assays: Hsp65-specific T-cells were cultured with different 
numbers of HLA-DR matched CD40-triggered DC or with DEX-treated CD40-triggered DC 
pulsed with the hsp65 protein or with the specific p3-13 peptide epitope. The proliferative 
response and the T-cell dependent IFN-g production were analyzed on day 3. Data are 
representative of 4 independent experiments. 

[0017] Fig. 6. DEX-treated DC triggered throu^ CD40 induce a state of 
hypor^ponsiveness in Thl cells. Hsp65-specific T-cells precultured with CD40-triggered DC or 
with DEX-treated CD40-triggered DC pulsed with the p3-13 peptide epitope were harvested after 
48h, allowed to rest in the presence of 5U/ml TL2 for 3 days, and restimulated with p3-13-pulsed 
DC. llie prolifoative response and IFN-g production were measured on d^ 3, Similar results 
were obtained in 2 independent experiments. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0018] The dentdritic cells of the invention pessespossess different capabilities tfaantiiose 
previously reported for dendritic cells. One can^therefore^consider these cells to be part of a dass 
of cells distinct from the class formed by the "classical" dendritic cells. The doidritic cells of the 
invention can be used in a different way than the classical dendritic cells. The dendritic cells of the 
invention can^for instance3.be used to suppress, at least in part, an mdesired immune response in 
a host. In one aspect, the invOTtion^therefore, provides a method for preparing a pharmaceutical 
composition for reducing an unwanted T^ee tfT cell response in a host, comprising culturing 
peripheral blood monocytes from saidtiie host to differentiate into dendritic cells, activating said 
dendritic cells in the presence of a glucocorticoid hormone and loading saidtiie activated daidritic 
cells with an antigen against which said T col l the T-cell response is to be reduced An unwanted T 
e ^-cell response can be any type of T^I:^ response. For instance, but not limited to, a T 
eri lT-cell response associated with an auto immun eautoimmune disease or a transplantation 
disease^ such as a graft versus host disease or a host versus graft disease. A pharmaceutical 
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composition of the invention typically con5)rises a dendritic cell of the invention suspended in a 
liquid suitable for preserving the fonction of sajdAe dendritic cell in saidAe liquid and/or suitable 
for administration to a host. A host, preferably, is a humaa Preferably^ saidthe host is at risk of 
developing or is suffering jfrom an auto immuno autoimmune disease or allergy. Preferabfy, saidthe 
host suffers from or is at risk of suffering from a.host vorsus graft disease and/or a graft versus 
host disease. With the term "at risfc ^risk." it is meant that one expects that sadthe host may 
develop saidAe disease, for instance^but not limited to^ahost receiving a transplant. Such ahost 
is considered to be at risk of developing ahost versus graft disease. An antigen typically is a 
peptide capable of binding to a mqor histocompatibility con^lex fMHCH and/or n molecule. 
Such peptides are known in the art and a person skilled in the art is capable of deterarining 
vi^hether a given peptide comprises an antigen or not. An antigen may be derived from a naturalfy 
occurring proteia An antigen may also be a synthetic peptide or equivalent thereof preferably 
with an amino-add sequence equivalent to a peptide derived from a proteia 

[0019] In another aspect, the invention provides a pharmaceutical conposition for 
reducing an unwanted ^F-ed fT cell response in a host, saidthe con^sition being obtained by 
culturing peripheral blood monocytes from saidthe host to differentiate into dendritic cells, 
activating saidAe dendritic cells in the presence of a glucocorticoid hormone and loading saidthe 
activated dendritic cells with an antigen against which said T cd l the T-cdl response is to be 
reduced. In one embodiment, a method is provided for reducing an imwanted T cel lT-cell 
response in a hos^ con5)rising administering a composition of the invention to saidthe host. 

[0020] The invention further provides a.method for reducing an unwanted T cel fT-cell 
response in a host comprising culturing peripheral blood monocytes from saidtfie host to 
differentiate into dendritic cells, activating saidthe dendritic cells and/or their precursors in the 
presence of a glucocorticoid hormone and loading saidthe activated dendritic cells with an antigai 
against whicii said T col lt he T-ceU response is to be reduced and administering saidtfie 
composition to saidthe host. 

[0021] In one embodiment of the invention, saidthe activation is done through a CD40 
receptor. Activation of DC through triggering of the CD40 receptor can involve either incubation 
with a CD8-CD40L fusion protein, a trimeric fen nfrom of CD40L consisting of CD40L- 
molecules to which a modified leucine zipper has been attached, anti-CD40 antibodies, or cells 
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that express CD40L. Other signals that can be en^loyed for the activation of DC as described in 

the present invCTtion include lipopolysacdiaride (LPS) and polyl/C. 

[0022] Li another aspect, the invention provides a method for obtaining ofladendritic cell 

capable of tol e risin g tolerizing a T-cell for an antigen conqjrising providing saidthe dendritic cell 

with a glucocorticoid hormone, activating seid^ doidritic cell and providing saidthe dendritic 
cell with sffldjtfie antigen. With the term tol e rigi ng '1olerizinp:''it meant that saidthe dendritic cell 
has an immunosuppressive eflfect on said T cell t he T-cdl . A tolcrisod T cdl will eosentially 
tolerized T -cell essentially will not respond with cell division when exposed to a cell presenting an 
antigen soid T c e ll woul d, a T-cell in the untol e risod untolerized state woidd.respond to such 
exposure with cell division A tolcrisod T coll will csscntiall v tolerized T-cell esstentiallv will not 
respond w^Abj; killing a cell presenting an antigen said T cdl woul d a T-cdl in the 
untol e rise d untolerized state would_respond to with coll kill sudi exposure hy killi ng the cell 
presentinjg an antigen. 

[0023] In one embodiment, saidtite daidritic cell and/or a precursor thereof is provided 
with saida glucocorticoid hormone in vitro, AT ^T-cell of the invention is preferabfy an antigen 
specific T-edTTHcdl, pref e rably a cytotoxic i^-ed fT-cdl or a Th ceL 

[0024] In another aspect, the invention provides an isolated dendritic cell capable of 
modifying the function of an antigai specific Hi cell, whidi would otherwise enhance a given 
immune response, resulting in a T ^Tcell that is enable of reducing this immune response. In 
one embodimeni; the invention provides a method for modifying an antigen specific T-cell 
conq)rising providing an dendritic cell according to the invention with said antigen and ee- 
cuttivati ng cocultivating said T-cell and said dendritic cell. Preferabfy, said ee- 
cuKivatingcocultivating is performed in vitro, SaidTlie method may fiirfherconq)rise multiplying 
saidthe functionally modified T-cell. 

[0025] The invention also provides an isolated funtionoll vf unctionaMv modified T-cell 
obtainable by a method according to the invention 

[0026] In another aspect, the invention provides the use of a glucocorticoid hormone for 
obtaining ana-dendritic cell capable of functionally modifying a T-cell. 

[0027] The invention also provides a pharmaceutical conqx)sition conprising anadendritic 
cell and/or a functionally modified T-cell according to the invention . The invmtion further 
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provides the use of a dendritic ceD and/or a functionally modified T-cell ncc or d ing t h o invention 
for the preparation of a medicament. 

[0028] The invention also provides a method for the treatment of an individual suflfering 
fi-om^or at risk of suflfering fi-on\ a disease associated with at least part of the immune system of 
saidAe individual comprisi ng, including providing saidthe individual with ana doidritic ceil and/or 
a fimctionally modified T-cell according to tho invention . Preferably, saidAe dendritic cell and/or 
saidflie fimctionally modified T-ceO? or precursors thereof are derived fi-om an HLA-matched 
donor. Preferably, saidthe HLA-matched donor is saidthe individual. 

[0029] Method of treatments of the invention are preferabfy useused for the treatment of 
an individual sufifoing fi-om an auto immun c autoimmune disease, an allergy, a graft versus host 
disease and/or a host versus graft disease. 

Exanq)les 

Examph 1 

In5)airment of CD40-CD40L-mediated phenotypic changes by DEX 

[0030] We explored the intact of DEX on the phoiotypic changes induced by CD40 
ligation on immature monocyte-derived DC. In the absence of DEX, the fusion protein CD8- 
CD40L induced a strong upregulation of the costimulatoiy molecules CD80, CD86 and CD40, of 
the MHC class I and n molecules, of the adhesion markers CD54 and CD58 and of the DC 
maturation marker CD83 (Fig 1). In the presence of DEX, these CD8-CD40L-induced phenolic 
changes were dramaticaify inq)aired: the upregulation of CD80, CD86, CD40, CD54, CD58 and 
of the MHC class I and II molecules was largely inhibited and CD83 was not expressed (Fig 1). 
In^ortantly, DEX-treated DC did not revert to a monocyte/macrophage stage as shown by the 
lack of expression of CD14 (Fig 1). Titration of DEX showed a complete inhibition of CD40- 

mediated phenotypic changes at 10"^ M and lO'"^ M, a partial blockade at 10"^ M and no eflfect at 
-9 -10 

10 M and 10 (datanot shown). In addition, DEX action was dependent on binding to the 

GC-receptor, since it was asbolished by simultaneous addition of the GC receptor antagonist 

RU486 (data not shown). In experiments performed with LPS or TNF-a as activation agents, 

similar results were obtained. However, the combination of DEX and TNF-alpha induced a 

massive cell death (viable cell recovery 5-10% of control cultures), a phenomenon that was not 
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observed when DEX-treated DC were stimulated with LPS or through CD40 (viable cell recoveiy 
60 to 100% of control cultures) (not shown). 

[0031] We next analyzed whether activated DC could still be affected by DEX DC 
incubated with CD8-CD40L for 48h and further exposed to DEX maintained a stable activated 
phenotype (Fig 2). 

[0032] We conclude that DEX prevents the phenotypic changes induced by CD40 signals 
on inmature DC and that alreatfy activated DC are resistant to DEX action. 

Example 2 

DEX do^ not interfere with the regulation of DC antigen uptake machineiy 

[0033] Unlike activated DC, immature DC efficiently intemaUze antigens throu^ 
macropinocytosis and mannose receptor-mediated endocytosis (2, 3, 25, 26). We anafyzed 
vAielher DEX could affect the DC antigen capture machineiy and its downregulation following 
CD40 cross-linking. As shown in Fig 3, incorporation of FTTC-BSA and FTTC-mannosylated 
BSA by immature DC and by DEX-treated immature DC was comparable. Upon CD40 
triggering, a similar decrease of FITC-BS A and FTTC-mannosylated BSA uptake by both DEX- 
treated and untreated DC was observed (Fig 3). These results were the first to indicate to us that 
DEX does not block all aspects of DC activation, since it does not interfere with the down- 
regulation of the DC antigen capture machineiy. 

Example 3 

DEX-treated CD40-triggered DC secrete IL-10 instead of IL-12 

[0034] A key feature of CD40-triggered DC for initiating Ticell immunity resides in their 
ability to produce the proinflammatory cytokine IL-12 (5, 6, 27). We investigated whether DEX 
affected IL-12 production by DC stimulated through CD40, and we explored the possibility that 
DEX could promote the secretion of the anti-inflammatory cytokine IL-10. As shown in Fig 4, 
CD40 triggering of DC strongly induced IL-12p40 and IL-12p70 secretion (up to 120ng/ml and 
170pg/mLrespectivefy) but only poorfy stimulated the production of IHO (up to 68pg/ml). In 
contrast, CD40 triggering of DEX-treated DC resulted in a dramatically reduced IL-12p40 
production (up to 100 fold) and in the complete suppression of II^12p70 secretion, whereas IL- 
10 production was strongly enhanced (up to 50 fold) (Fig 4). Immature DC and their DEX- 
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treated counterparts failed to secrete detectable amounts of IL-12 andIL-10 (Fig 4). Therefore, 
CD40 ligation of DC in the presence of DEX triggers the secretion of high levels of the anti- 
inflammatoiy cytokine IL-1 0 instead of IL-12. 

Example 4 

DEX-treated CD40-triggered DC are capable of suppressing Thl-type immunity 

[0035] The strikingly modified response of DC to CD40 ligation in the presence of DEX 
pron:5)ted us to con^are the T-e ^-cell stimulatory potoitial of these cells with that of their 
DEX-untreated counterparts. In an allogeneic MLR, CD40-triggered DC induced a strong 
proliferative T^TrCdlresponse^whereas the addition ofDEXpriorto CD40triggOTng reduced 
their Trcell stimulatory c^adty to that of immature DC (Fig 5). When tested for their ability to 

stimulate an hsp65-specific CD4"*' Thl clone, CD40-triggered DC pulsed with the hsp65 protein 
or with the specific peptide epitope p3-13 were found to be potent inducers of both T ^T-cell 
proliferation and T-cell dependent IFN-g production (Fig 5). In contrast, in the presence of Ag- 
pulsed DEX-treated CD40-triggered DC, l^ ^T-cell proliferation and IFN-g production were 
significantly decreased (p<0.001 and p<0.01 respectively) (Fig 5). We next investigated whether 
DEX-treated CD40-triggered DC were siwpfy poor stimul^ors of Thl cells^ or whether they 
could exert suppressive effects on these T col bT -cells . We^therefore^teisted hsp65-specific Tz 
cells stimulated withp3-13-pulsed DEX-treated CD40-triggered DC for thdr capacity to respond 
to a second potent antigenic challenge. Fig 6 shows that preculturing TcoUsT cells with CD40- 
triggered DC led to a strong T c e l lT cell proliferation and IFN-gamma production upon second 
antigen-specific restimulatioa In contrast, preculture with DEX-treated CD40-triggered DC 
resulted in a dramaticalfy reduced proliferative and IFN-gamma production capacity of Thl cells. 
Thus, CD40 triggering of DC in the presence of DEX results in APC that are not merely poor 
inducers of T^Ticdl responses but that also induce a state of hyporesponsiveness in Thl cells. 

Materials and Methods 
Generation of DC 

[0036] Immature DC were generated fi"om peripheral blood monocyte precursors 
(PBMC). Human PBMC from healthy donors, isolated througji FicoB-Hypaque density 
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centrifugation were plated at 1.5x10 per well in 6- well plates (CostarCorp., Cambridge, MA) in 
RPMI 1 640 (Life Technologies, Paisley, Scotland) supplemented with 2mM gjutamine, 1 OOUI/nd 

Q 

penicillin and 10%FCS. After2hat3? €37*^C. the non odheronl n onadherent cells were remnvaH 
and the adherent cells were cultured in medium containing 500U/ml IL-4 (Pepro Tech Inc Rocky 
Hill, NJ) and 800U/ml GM-CSF (kindly provided by Dr S. Osanto, LUMC, Leiden, NL) for a 
total of 7 days. 

Activation of immature DC with a CD8-CD40L fusion protein 

[0037] Activation of DC though CD40 was performed with a fusion protein made of the 
extracellular domain of human CD40L and of the murine CD8a chain (CD8-CD40L). The CD8- 
CD40L cDNA described by Garrone et al^(23) was transferred into an eukaiyotic expression 
vector containing the hygromycin resistance gene^ and used for the generation of stably 
transfected Chinese Hamster Ovary (CHO) cells. Culture supematants containing the CD8- 
CD40L fusion protein were concentrated with a pressurized stirred cell system (Amicon, Inc., 
Beverfy, MA), checked for binding to CD40 and tested for optimal DC activation conditions (not 

shown). DC were incubated at 5 x 10^/ml/well in a 24-well plate (Costar Corp., Cambridge, MA) 
and activated in the presence of 1/10 CD8-CD40L supernatant. Cells aiid supematants were 
analyzed after 48h. Of note, control supematants obtained from untransfected CHO cells or from 
CHO cells transfected with the CD8a cDNA lacked DC activating functions and were similar to 
culture medium 

DEX and RU486 treatment of DC 

[0038] Seven days immature DC were treated with 10"^ DEX (Sigma, St Loxiis, MO) in 
the presence of GM-CSF and IL-4 or GM-CSF alone. After 24h, DC were anafyzed or were 
further stimulated via CD40 by adding the CD8-CD40L fusion protein to the cultures as described 
above. In some experiments, the glucocorticoid receptor antagonist RU485 (Roussd-UCLAF, 
Romainville, France) was used at lOmM final concentration, alone or in combination with DEX 
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Analysis of DC surface phenotype by flow cyttometry 

[0039] Cells were stained on ice with FITC or PE-conjugated mouse monoclonal 

antibodies (MoAb) for 30 min in PBS 1% FCS and were analyzed on a FACScan® (Becton 
Dickinson, San Jose, CA). The following MoAb were used: FITC-anti-CDSO (BBl), PE-anti- 
CD86 (FUN-1), nTC"anti-CD40 (5C3), PE"anti-CD54 (HA 58) and PE-anti-CDSS (1C3) 
(PharmingCT, San Diego, CA^; PE-anti-CP14 (L243) and PE-anti-HLA-DR (Mf-P9) (Becton 
Dickinson^; PE-anti-CD83 (HBI 5A) (Immunotech, MarseiOe, France)iand PE-anti-HLA class I 
(Tu 149) (Caltag Laboratories, Burlingame, CA). 

Antigen uptake experiments 

[0040] DC were r^uspended in medium buffered with 25mM Hepes. FTTC-BSA and 
FTTC-mannosylated BSA (both from Sigma) were added at Img/ml final concentration and the 

cells were incubated at ^^ G3TC or at Q^€O^C to determine background uptake. After Ih, DC 

were washed extensively with ic e d - cold ice-cold PBS and analyzed by FACS® using propidium 
iodide to eliminate dead cells. 

Cytokine detection by ELIS A 

[0041] Culture supematants were analyzed in serial tw^ ^two-fold dilutions in duplicate 
IL-12p70 was detected using a solid phase sandwich ELIS A kit (Diaclone Research, Besancon, 
France) (sensitivity 3pg/ml). For IL-12p40 and IFN-g detection, capture MoAb and pofyclonal 
biotiirylated detection Ab were obtained from Peter van de Meijde (BPRC, Rijswijk, hfL) 
(sensitivity lOpg/ml). n^lO was detected using the Pelikine compact human IL-10 ELISA kit 
(CLB, Amsterdam, NL) (sensitivity 3pg/ml). 

Allogeneic nixed fyn^hocyte reaction (MLR) 

[0042] Non adhoron t Nonadherent allogeneic adult PBMC from an ura-elated individual 
were cultured in 96-well flat-bottom plates (Costar Corp., Cambridge, MA) at a density of 1.5 x 

10^/well with various numbers of g-irradiated (3,000 rads) DC, in triplicatos triplicates . 

3 

Proliferation was assessed on day 5 by [ Hjthymidine uptake (0.5mCi/well, specific activity 

5Ci/mMol, Amersham Life Science, Buckinghamshire, UK) during a 16h pulse. 
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Thl stimulation assays 

[0043] The Mycobacterium tuberculosis and M. loprac M leprae hsp65-specific, HLA- 
DR3-restricted CD4+ Thl clone Rpl5 1-1 used in this study recognizes an hsp65 determinant 
corresponding to peptide residues 3 to 13 (p3-13) (24). HLA-DR-matched DEX-treated 
immature DC and their DEX-untreated counterparts were pulsed with 1 Qmg/ml of p3- 1 3 or with 
lOmg/ml of hsp65 for 2h, washed extensively and stimulated through CD40 as described above. 
For Ag-pulsed DEX-treated immature DC, CD40 triggering was performed in the presence of 

DEX. Hsp65 specific T c e lls T -cells (10^ were cultured with different numbers of g-irradiated 
(3,000 rads) DC in 96-well flat-bottom plates (Costar Corp.) in triplicot e s t riplicate for 3 days. 

[^HJthymidine £incorporation} was measured on day 3 after a 16h pulse. Before the addition of 

[^HJthymidine, 5Qm! of supematants were collected fi'om each well and supematants firom 
triplicate wells were pooled to measure IFN-g production. To test hsp65-SDecific T-ee teT-cells 

responsiveness to a second potent antigenic challenge, 10 T-ceBsTceUs were first cultured for 

48h with 5 x 10 peptide-pulsed DC prepared as abov^ then harvested and allowed to rest in 

4 

medium containing 5U/ml IL-2. Three d^ later, 10 viable T^dl sT-cells were restimulated with 

5x10 peptide-pulsed DC generated from the same donor as used for the fixst culture and tested 
for their ability to proliferate and to produce IFN-g as previously described. 

Statistical ana^is 

[0044] Covariance analysis was xised to compaie T-ee HT cell proliferation and IFN-g 
production as a function of DC nxmiber, between DEX-treated CD40-triggered DC and DEX- 
untreated CD40-triggered DC (Fig. 5). 
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ABSTRACT OF THE DISCLOSURE 
The present invention provides novel methods for immunotherapy. The invention provides 
immune cells and methods to generate them, with the capacity to at least in part reduce an 
immune response in a host. In one aspect^ the invention provides a method for generating a 
dendritic cell with the capacity to telerisetolerize a T-eeBTi^dl for antigen said T co Ut he T-cell 
was specific fo r, conyrisin gi ncluding culturing peripheral blood monocytes firom an individual to 
differOTtiate into dendritic cells, activating sadflie dendritic cells in the presmce of a 
glucocorticoid hormone and loading saidthe activated dendritic cell with saidtfie antigen soidT 
e dWie T-cell was specific for. 
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